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Engineering Study to investigate Water Distribu January 1985
tion System at Marine Corps Air Station (Helicopter)
DCRIPTN OF WORK

I. GENERAL: Provide an engineering study to investigate the Water Distribu-tion System at Marine Corps Air Station (Helicopter) New River, JacksonvilleNC.
II. BACKGROUND:

a, Presently, the MOQ aresec an 8-inch dead end distributionline.. This creates stagnant__./acF water pressure. MOQ 2003 is an
1O. FOR INFORMATION CONSULT (N dp/W,,) e) ATEG. S. JOHNSON, JR. ,,.__

|.REMARKS Present workload precludes starting in-house study before spring or
summer 1985. If earlier date is desired, it should be done by A&E Contract.
Cost of study will be between $50K and $100K. Upon receipt of notification
of a choice for an A&E Contract and availability of funds, this office will
prepare a scope of work and initiate contract proceedings.
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UNITED STATES MARINE CORPS

.. Marine Corps Base
Camp Lejeune, North Carolina 28542-5001

PRE-PROPOSAL CONFERENCE

HAZARDOUS MATERIAL/USED OIL MANAGEMENT STUDY

by

Environmental Safety & Designs, Inc.

and

Atlantic Division, Naval Facilities Engineering Command

i000-i010

1010-1130

1130-1230

1230-1300

1300-1330

1330-1400

1400-1600

1600-1630

26 June 1985

Introduction and Purpose

Orientation of Current Issues

Hazardous Material/Waste
Inventory

Turn-in and Disposal
Operations

Battery Acid Storage
and Treatment

Used Oil Handling and
Storage

Oily Waste Cleanup and
Disposal

Mr. Alexander,
Facilities Dept.

LtCol Barone,
Logistics Dept.

Ms. Nadine Hipp,
Defense Reutilization
and Marketing Office

Mr. Junior Johnson,
Base Maintenance Div.

Mr. Fred Cone,
Dep Base Maintenance
Officer

Mr. Danny Sharpe,
Natural Resources

Lunch, MCB Steakhouse, Dutch Treat

Tour of Facilities and Operations

Bldg 1011, Receiving and Distribution

Bldg TP-457, 2d FSSG HM Storage

Bldg 901, 2d Maint Bn, 2d FSSG

MCAS, New River and return to Bldg 1

Outbrief with Col Tiebout, AC/S, Facilities



ATTENDEES HAZARDOUS MATERIAL/USED OIL MANAGEMENT STUDY

PRE-PROPOSAL CONFERENCE

NAME

Mr. Paul Parker

Mr. Mike Hammersly

Mr. Jim Speakman

Mr. Phil Combs

LtCol Barone

Ms. Nadine Hipp

Mr. Fred Cone

Mr. Junior Johnson

Mrs. Mary Wheat

Mr. Danny Sharpe

Mr. Bob Alexander

REPRESENTING

LANTDIV, Code 114 (Envir Office)

LANTDIV, Code 09A (Proj Mgt)

ENSAFE, Memphis

ENSAFE, Memphis

AC/S, Logistics, MCB

Defense Reutilization and
Marketing Office, CLNC

Deputy Base Maintenance Officer

Utilities Director, MCB

Safety Manager, MCAS, New River

Natural Resources and Environmental
Affairs, MCB

Environmental Engineer, MCB



ne purpose of this contract i t provide for an engineerng study of
hazardous materl/aste (I]11) nd ued oil management practices
s se Je. e sy rftes and
procedu8 For rlng ece th oil uoud ations
and xm beneficial urination of corab us os and.
fue oils and ocr crolebd wes. as us n cs sce
defied as in 40 C 26. are chm tt se a heath hard n cheer
use, corage or ersratonor are che be rs or rcd.e onractor sl be required to pde au eviction o feble
altet for t coecton, reatnt andd or utlizaton of
Jond used os; develop serate/ d u8ed o1 geent
cuavn or a ta- cttiou pJect to bd recorded

rure acltes c e blt and/or 8ent pedures

Various local, state, and Federal regulations, most notably the
Resource Conservation and KecoveryAct and the Clean Water Act., have placed
evere restrictions on the dischare of HM/ and oils to the envroumeuto
cpllance rlth these requirements, the Mrine Corps is modifying facilities
to abae }/ and oil discharges and to provide source 8epartion, ocessiug
u stoae of these wases prior to reuse or disposa/ Facilities re
required to receive, treat, and store or dispose of these.wastes. It is
inened hat these facilities, together with modifications to exsrin
anaeent rocedures, will provide comprehensive progra for
crnnp!iance rh eDironmental reEulations

Contract equirenents and coe of Work

Contractor shall be required tot

a. Review previous studies on HH/H and used oll handlln at HC, Cap
LeJeune nd outlying fields and evaluate the current appllcablllCy of study
fnd!ngs and recomeudations. Copies of previous reportsLtl be furnished by
the Goyeru:enC. (e.g. ESEU$020). IenClfy sources and points of generation of EM/h and used oil,
d ocumen volues frequency of Eeneratlon, and characteristics by updating
stng Inventories. Field visits must be made to all sources. Naste
ras nust b sampled, and generation raEes measured where necessary, to
provide uforraton on wse strea composition. e ove.-tment will provide
a on eueratou rates and characteristics of }/h sales records. Study
ru hal! e pre,entd n both raphlcal and narrative fo for ech major





Doent F , s local resulatlons and
Defense instructions Sovern the handLtuS dlspeal, and reuse o! HIPa and
used o11. The government will fursh copies of appllcable DO])/ Navy
l)epartent tnsttons and policy st.ateens.

d. evew and doctment exlstln8 facilities and practices for the
ent og and ed olls. Yactttes er constctton or in the

i. Waste rtl, segat1, d reu pclces.

2. s d pess flow dgrs of i collec1on. at,
d dtssal

3. Oratons d nuce procures.

4. Personnel staffing and tratntns.

5. System costs and revenue generated by the sales of ’recovered
used oils and

6. Management responsibilities.

7. Minimization of the various tTpes of H (partlculary solvents)
used for the sa:e operations.

8. Review Plans and Specs and identlfY :odtflcati0ns, if any, on
N62470-84-C-7804, Disposal of Naste 011, Bldg. BB-9 and N62470-81-B-I464,
Replace.oilers and Fuel Storage Tanks. Provide reconuendattous for’firing
rates and blending (e.g., need for second burner). f waste oil burning is a
selected option, delineate all required equtp:ent, O/M procedures, testing,
and training.

e. eterine the most feasible and economical system for the
collection, treatment, and disposal or reuse of ItH/HW and used oil from
acttwlty operation constderattons

1. Compltanee with applicable Federal, state, and local
regulations.

2. Impact on present and future operations.

3. Capital, recurring operations and aalntenance, and lle cycle
Costs,

4. Beneficial utilization of recovered /f and used oils, with
emphssls on use of waste fuel oils as fuel supplements and the re-reflnlng of
used tube oils for reuse as lube oils, and the reuse of

5. Joint ventures with other Federal or conerclal organizations.





f. All esmmtlons e a evalut alternetls t y
ctted 8ttaet/ss of the selected stv ces n facto
tlnc t dectsl. ples of e facto:s to uded n the
seuslttt alysls a ue vlatlons 1 t pce o recorable and
otls d tu troeu pructs, d sstble eors in the estttou ofH, and ud o1 gation rates,

g. Prepare project doeumenation for facilities required by the
selected system. The emphasis shall be on optimal utilization of existing
actltttes. New facilities will be funded by USC O&M pollution abate=entMILCON, or minor local construction funs. Construction opLioms shall be
presented iu various combinations of funding categories for budgeting
flexibl//ty. All local construction alternatives should provide the minimum
of new facilities construction. Documenatlon shall be submitted on DD Form
1391. This shall be in accordance wlthz (I) MCO PIIO00.bE or OPNAINST
11010.1C for minor construction projects, or (2) NAVFACINST
"Preparation of Supporting Document for Proposed Military Construction Program
Projects." Economic analyses shall conform to NAVFAC P-422, "Economical
Analysis Manual." Submittals must emphasize, but need not be llmted to:

I. Project Life cycle costs, iucludlng capital and recurring
operations and me/ntenance costs.

2. Conceptual plan, design flows, effluent quality, schematic
drawings, and related flow diagrams for all collection, treaaent, and
disposal or reuse systems, includlnE existing facilities. These plans should
be segregated into individual units by building and/or shop organization as
well as master collection systems.

3. Required modifications to existing facilities.

4. Descriptions of major collection, treatment, and disposal or
reuse components (i.e., pumps, separators, piping systems, etc.), to include
useful llfe projections and efflcleucles of existing facilities.

5. Operating and maintenance requirements, includin number andf.
g

qualifications o personnel required to operate and maintain the systems
comparative to existlnE provisions.

6. Collaterial equipment required (i.e., trucks, portable tanks,
etc.) and their functions.

7, ethods for disposing of treated wastewater, used oils,
aud treated residues.

h. Develop separate used oil and lt/RWmanagemnt plans. The plans
shall establish procedures and responsibilities for ensuring compliance with
oll pollution and HI/HW reEulatlons and maximum beneficial utilization of
recovered oils, fuels and }t. Plans must Include, but not be limited to:

i. Regulatory compllance requirements..





2. Existlu colecton, eatnt and dieposa or
p:scccea, ch a desc:tlon of cdsbes for aep.

3. Factles. uin. rsel, and procures ruld for
cpreh8/d ud o1 progrs. Inudge
reestlXttes and 1o81c 8u.

o IupXeentatton pXus ad schedes for tnattutlng the
recomnended aanaenent progrs as vel 88 lntertn practices to be utzed
untl the recounended proam can be ly iaplenented and the requed.
fscte8 can be constructed.

5. le-lsed otl spill prevention control and eounteneasures (SPCC)
aud HM/ID//otl spill contiugency p1ms.

Coutract Schedu//ng

Prestudy meetXnE

Suttal of work plan and schedule

PrelLuary Reports

Ffnal reort

30 days eter contract award

15 days.fter
180 days after coL-raet award

30 days after approval of
draft report





1X.

Subttal

7 Copies of the Preliminary aepor
5 to Marine Cors Bae, Camp LeJeune
2 to EAh’fNAVYACENCCOM Code 114

Sae Distribuion For Final Report

Atlantic Division, Naval Facilities Engr Co.sand Points o

ACTIVITY POINTS OF COMTACT

A. Oily Waste Study

Mr. Thomas H. Hankins, P.E.
Manager, Mechanical Section, DesiguBranch
Pblic Works Dtv/sion

0
Ratine Corp Base
Ca LeJeune, NC 28542-5001
A/V 484-3238 or CON (919) 451-3228

Bo H/H Seudy

Mr. Robert Alexander, Envrionmental Engineer
Office of Assistant Chief of Staff, Facilities
Martue Corps Base
Cap LeJeune, NC 28542-5001
A/V 484-3034, COHH (919) 451-3034

Hr. Carl Baker, anager
Civil ection, Public Works Division
Marine Corps Base
Camp LeJeune, NC 28542-5001
A/V 484-3238, COMM (919) 451-3238
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(8O4) 44-9558

6i80

1 6 MAY 1985

Sub, s INFILTRATION/INFLOW STUDY FOK THE CAMP GEIGR SEWEE SYSTEM

Refs (a) MCB CAMP FR Number 785 of 27 May 85 (LAIIVYACIGCOM SR
U-5033)

(b) PI3NCON CAMP LeJeune (Mr. B. Alexander)/LAFfNAVYACiCCOM
(Hr. . Carter) of 15 ly 1985

EncI: (1) Infilcratlon/Inflow (I/I) Study $co of Work

1. Enclosure (i) is forwarded pursuant o reference (a). eference (b)
advised of he avalabLl/y of PY-85 funds in he amount of 50Ko perform
the subject I/I Study. Hence, reference (b) also confred that the Atvity
will smke all necessary arranseent for an ou-ste prenegotatonneetng
upon request,

2. Advertisement for an A/E Flrn is, therefore, ben8 requested for
enclosure (1). All stakes of the AlE Fl subaittals are to be sent to
MCB Camp LeJeune for revew.

3. LANTNYFACENGCOMpolut of eo.tct s Mr, Wallace Carer, Code
telephone &-9558.

Copy to:
MCB Camp LeJeune.,

J. . BLEY, P.E.
Head, Environmental (aLty Branch
UtL1/tes, Enerysnd Environmental
Dvson





INYILTRATION/INFL0W STUDY

CAMP GEIGEE SEWER SYSTEM

I. IntroductXons

A. A/E to determine wastewater collection syste cspacityal project
scope/cost for any recomseded amr Lue repoir/replacemenc to economically
reduce infiltration/nflow.

NOTEs Determination of capacy includes estimaLin8 the ability of each
sectlon of the an sewer lines (nterceptors) to convey flow (l,e., not Just
the pump statlon or end-of-pipe capacity, but also upstream flow).

If. Mhodoloyz

A. A/E to dlvde the wastewater collection system into sections and
determine the capacity of each section. One of those sectlons shall nclude
the Man Pump Statlon. Butldn AS-629, which dLscharges from the MCAS (H)
area nto the Cap Geiger Sewer System for Study.

B. A/E to determine the entered load from each building group on each

section from population/Industrial use Information (e.g., by
reewnK/discussinK Actvt7 and LdNAVFACENGCOM fles and USing DM-5
critertas 60 CPCPD for 8-hour $tI, 120 GPCPD for 2A-hour $tion).

C. A/E to measure dry weather, wet weather, and nighttime flows at
metmmter pump star:Lone (e.g.. us pump run me=8).

D. A/K to select crltlcal nanhles and measure the dry weather, wet

weather, and nhttlme flows (e.g.. by chalklns nanholes).

NOTEs AIE can use :Ingal data from nearest available, existing raln gauge.

E. A/E to rrlew the water/sewse flow records to assist in determining
the approximate extent of any lngiltratlo/lnlow.

III. Phase I Report:

A. A/E tove-schematics of each section showing the main load
points (e,s., Stoups of buildings, critical manholes and pump stations).

B. AlE to provide the above flow data.

C. &/E to estnate aounts and locations of the infiltration/Inflow.

D. A/E to esthete wasCewater collection system capacity listed by
section.

ncosue (1)





F. &IE to provlde pre1m4nar project scot/cost for

. se ZZ

perfo he fos f: sues, as dlreced by he
he negotiated t pces:

b. e testing (So
sto drs,S lots. "add" ser es, etc.

ACOal prior to proce.

V. For ne&ottati, /E to prde the fot eosts s

k. Ske ati (r site plus

B. teti ( ste pl bzaton)

C. tl/tS (z site plus batlou)

D, oJect a/costs (r ft/p static)

E. et atr nsction

Cost satiates s be pded
cnt of deslp by oer E

VZ. Des1 Opt. AHs1 ve the option of neSotalu a
desi ctract as a ce order to ths sdy

V11.

Study

Study

Llestones:

Draft Phase I Repor

1ual Phase I Repoze!
Draft Phase lI Repor*:

120 days from Notice-to-Proceed with Phase 1

60 days after return of the Draft Phase I Eeport
120 days from Notiee-o-Proceedwith Phase II

Ftnal Phase II ReportS= 60 days after reurn of the Draft Phase II Report

t Flve copies (MCB Camp LeJeune, LANTNAVFACENGCOM Code 09A. 114. 405. 20)

2





T: Condin General, Harine Cops Base, Camp LeJeune

SIJ: IEIrILRATZOg/ItFLOW STUO FOR THK CAMP EICER SEWER SSZEll

(I) ESR U-5033
(2) IANTNAVFACENGCOM memo 6280 II42WLC of 16 May 85
(3) IANTNAVFACENGCOM Itr 09A21B6:MLH of 20 May 85

I. sa completion of the enclosure (I) ESR:

Enclosure (2) provided the Scope of Work and requested advertisement

feE mE firm to perform subject study,

b Enclosure (3) forwarded the advertisement for the CBD,

. The study will be performed as a contlnuln action item (vs. an ESR)

d. Funds will be requested for the final neotlated costs.

2. qmd:1ons resardtn$ this matter may be directed font. W. Carter,
LACENCCO, Code 1142 at FTS 954-9558 or &UTOVON 564-9558.

I)

By direction





SERVICE REQUEST (EiI

l.m.,mR

Conding Cenerl, Narine Corps Base, Camu LeJeuneo NC 28542-5001
.TO onander Atlantlc Divisionaval Facilities Engineering Cond

3.REFERE

r NAVOT |4 I"I OTHER

n NAVCIIIq"

1. TYPE OF RVlr.. REEEI’I)

Engineering Study is required to locate the
sources of storm water infiltration into the Cam
Ceiger Water Treatnt System.

4. ESR IDENTIFICAIlO NUMBER

7E85

|. DESIRED COMPLETION DATE

31 July 1985

I. GENERAL: Prode an engineering study to locate sources of storm water

infiltration into he Camp Celger Wastemter Treatment System and provide
recomendatlons for eliminating infiltration.

II. BACKGROUND:
a. The Camp Ceger Wastewater Trea_tent System serves Camp Gelger
 ar .e Corp AIr Station (Held;coWry, N mver. The design capac*ty

31 JUL I5.

4 DATE. R. BAILEY 1 2 APR 185
By direction

rl DAWIG$ rl PECIF ICATION REORT

O

,
DATE OF COMPLETION

3. ItORIZED REPRESEKA11VE P.inr|

JUN 1985

=’ FAC COMP MAIN





CAMLEJ ESR 7E85

of the plant s sufficient for present needs, provided excess storm water

ifil be abated.

ho -igperiods of rain, the volume of sewage entering the treatment

plant-exee-he-deslgn-capacityand causes overflow =onditions-at-various

pintsoftreakent In the system. The large volume of flow into the plant is

the reult-storm water entering the sewer system duringeriods of rain.

IIlo-Detailsf Wrk:

ao sewage flows recorded at the Camp Geiger Treatment Plant for

clenarlers1982, 1983, and 1984. Determine base flow and population
sexvebytheplanto Relate the Oase flow to he popuiation served and wet

lakflows.

b,-.Cktmanhole flow measurements in selected manholes prior to and

nriraifallo Inspections of manholes should start at the upper locations

aproceenstream,

c. ppe sections_suspected of having storm water infiltration should

be exLe fE cracks, displacements, and connections to storm water
ollec/g azeas, utilizing mape and physical site inspections. Suspected

areasayhe soke and dye tested Where smoke tests may be inadequate to

iicate connections due to water traps, TV inspections may be done

to locate and evaluate inflow points for grouting and/or-
reOo

recommended corrective measures and a cost estimate for

IV. ILABLE-- Funds for these services will .be provided upon request.

.T-Mro G. S. Johnson Or Mr. Davi





6280

CODE

STUDY FOE THE CAMP GEICll SEI,,’EE SSTEH

(, C3d4P ES. Hu.be’ 7F$ of 27 lay 85 (VACEGCO PSI
g-$033)

(b) I,IIOKCOI,I HCB C,AJ Le..’]eune (H.,. B. A.I.exrnder)J’I,ANTI’IAVFACI’IGCOB
(. W. CacCe’c) of 15 )ay 1985

1. Eaelosure (1) is forwarded purBusnt to reference (a)o Ieference (b)
adsed af he avatlabt.ty o FY5 fds in the of 0 to perfo

bt I/I Study. Hence. _referce (b) also coled that the tlty

necessa aaeente for nlte preottation eeti

. ent or an
). 1 stage of the E Fl sultts are to be sent to

e for re.

558.

Infiltration/Inflow (I/I) Study Scope o Work

UtLlittes, Ea+rgy -d.Eavtronental:+
Dvlslon





IATILTRATIONIINFL0W STUDT
F0E THE

&. B to detene wastewater collectlon system capacity sud project
scope[cost for any recommended seer lne repeir/replacement to ecouomlcaly
reduce i[iltratlon/nflow.

Deterwtnatton of capc/y lncludes est/attn the ability of each

on the an sewer tnes (terceptors) to convey flo (1.e., not Just
the Imsp sat/on or end-of-plpe capacity, but also upstremn flow).

to-d1rlde +ta-vStevater collect:on-syste into sectls
clty of each sectt. e of those sectts sll ude
Static. BI29, which dtsKes fr tM (H)

Ceger Sr System for Study.

detee he estited ld f each buil group on ea

reMsti andACHfes and us D
for8Wtlou,-120 CPD for

eare d vther, wet eather, and nghti fls a

selec crltil aoles and easure he d weather.

IlL

Lclosure (i)





P. J to prode prelAmluary project scope/cost for severllne
:m.trlrepleeme.

Report.to nclude the

1. ter oalntn VFACGCOH coents/approval, the E 11
efo het studies, as drected by the A;OH at

tted lt pc/cast

a. $oke testing.

L eI.Op_tm .A,xr.VI,’,;EN,COI, sha.lA. ve the option of negotlati a
taS a nge oer tn=Zs xdy contrat.

" ase Z Rertal 60 days after
t ase II ertz 120 days from Notlctoceed with Phase

Phase II P.eporl: 60 daym ater tetu+of the Draft Phase II Report

lve cpies (.CB Ca.p Leune, LF2#TNA%qrAC;GCOH Code 09., ll&, 405, 20)





;S1t0PSIS OF PEOPOSED fi-E OR ES SERVICES

t. $. I]EIIT OF C(%’IERCE Ogh211J6:MLH

Cl)IEIBESS DAILY 20 May 1985

4,33 II. t1 UIIENo ROO;"I 1304

HI. ]11.lJOIS 60607

SYNOITS NO.: E81--85

ITIJIII’J D]JrlSION, 19AWIL FtCTLI’fTES ENG’rNEERTNG COMMAND
GZLBEIF 5iilEETo BUILOING N-26, NORFOLK, -VTRGTNT 23511-6287

09A2fi/E, MISS PCK, Contract Specialist (Telephone 804-444-9676)

R. IRING SERVICES tRE REOUIREO FOR: Preparation of an Infiltration/

InFlow of the Sewage Collection System, Camp Geiger, Marine Corps Base, mp
Lej 11. ditional project related work, including preparation

ef. scifications to implement study recommendations, be added to

uiout further advertisement. -1---: :

UDES: F] itoring Jn drf weather, wet weather and night tme
-o-= various ] ints critica] ho]es and mp stations for each

se wastewater colIection system. ke recommendations with cost

es= leani, repairi, replacing or expanding Various sections

st in order to reduce in?ilatration and inlow.

Sscific evaluation factors in relative oer of imrtance...include:
(1) rience of the fi and its consuls ( prosed) tn".the

pmof sJmilar sdie= Specialized experience is required In evaluating

infiltration pblems in wastewater systems; (2) Ouality

*ofD work, especiall past perFonce in projects with this

; (]] raphic pximit to the project site; (4) Present and uture

btlit co]ete t services utthin one year of contract
; } Volume of ark weviously awaked to the i by the tlantic

stemts. qualification statents should clearly indicate

t I ark ulll--.d the qualiflcations of the

+-,+

iineer fis ich mTet ’the rp,quzremts descrit,od i tis,
amm are invited to sutt compled Standard Forms 254 .+un]ess aJremay

resi e announcement =ithn 30 cmle+r days after publication mill

cJ.+ is-procuremmnt mi]1. be. _set’aside for scull business. For this

se, = sl] business conce is a business concern, ir=c];dih9 its

{a) is iependently ed and operated, (b) s not dominant in the fLeld of





<tion in which it is bidding on Government cortrctSo and (c) had verge

animal receipts i+or the preceding 3 fiscI years not exceoi $7,500000. Firms

t iicate in response whether smll business or-not. See Note 62, This is

a request for proposals.

Jes concerning this project should mention location ad contrc number,

- R. G, BRYANT, 3R., P. E.

cqust Project
Rangement OFce
By drecton of the Commander





PARTMENT OF THE NAVY
ATLANTIC DIVISION

NAVAL FACILITIES ENGINEERING COII,MANO

NORFOLK, VIRGINIA 23Sit

444-9701

4330
O9A2186

20 Ky 1985

CONTRACT FILE

V: (I}Code 0921
()Code 092
)Co ;. iIj_’.C0_POST_O FOR CONTRACT N62470-85-B-8O11, INFILTRATION/INFLOW STUDY

-.ll SEWAGE COLLECTION SYSTE-CJP GEIOER,- MARINE CORPS BASE, CAMP

.IJE, NORTH CAROLINR

L-lm fl]own9 Boards are-hereby-establishe for the subject contract:

R. G. Bryant, r., P. E. Sentor Member
.P. . Rakoski,..E.
B. I. Rzr, P. E.

-: "-:3:E; Butler, PL-E.o Rlternate :

.. R.D. Crowson, P. E., Senior Member
: D. P. Goodwi, P. E.

,R. Baileo P. E.
D. R. Phelps, P. E.. To Harrison, P. E.o

D, R. Phelps, P. E.
3.-T. on, P. E., Alternate

’E fee for this contract s $50,...;" ";, ,1 --. ;-
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S/N 0107-LF-052-2320

Memorandum
ii000
FAC

FROM:

TO:

Assistant Chief of Staff, Facilities, Marine Corps Base,
Camp Lejeune

SUBJ

Encl:

FY-86 OTHER ENGINEERING SUPPORT (OES) STUDY. REQUIREMENTS/FUNDS

(i) CMC 171432Z Jul 1985

I. In the enclosure, HQMC requested candidates for FY-86 OES.

2. This office will provide a consolidated resp>nse to HQMC.

3. Request you provide nominations for studies to this office by
7 August 1985. Your response should include:

a. Title

b. Priority

c. Current Working Estimate

d. Scope of Work

e. Justification

4. Point of contact for this office is Mr. A1 Austin, ext. 3034.
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FOURTH MAW

FYO OTH.ER ENGINEERING SUPPORT (ORS} STUDY REQUIREMENTS/

I, AS OCCURRED IN FYBS, THIS HQ HAS ESTABLISHED A LIMITED FUND
TC SUPPORT DES STUDY REQUIREMENTS, THIS MSG SOLICITS ACTIVITY
N2MINATIONS OF PROJECTS, REQ CANDIDATE PROJECTS BE PROVIDED THIS
HQ (LFF-2) BY 19 AUG BSo FQL GUIDANCE IS OFFERED:

A, ALTHOUGH ANY DES STgDY CAN BE NOMINATED SOUND DISCRETION
HUST BE 6PPLIED SINCE ADDRESSEES MAY HAVF INCLUDED IN THEIR OPBUD
BSE RESOURCES (F/SF P-) WHICH CDULD.SPPORT REQUIREMENTS LOCALLY,

B, PROVIDE SCOPE OF STUDY AND INDICATE YOU RANK ORDERING
PRIORITIZATION TO INDIC HOST URGENT PRnJECTS.

C. PLEASE PROVIDE IFD RELATING TO PROJECT-CURRENT WORK .-
ESTIMATE (CWE), IN PARTICULAR INDIC I&-CWE IS BASED ON NAVFAC
ESPONSE TD ESR OR OTHER REPUTABLE MEANS,

D, INTENT THIS HQ TQ REVIEW RESPONSES AND PROVIDE FUNDING
DURING }ST QTR FYB6,

"FAC ROUTING
ACTION

SEC
CK

JUL P. 3 1985

INFO INT

BFAC(Z),,,ACT FOR CG MCB CAMP LEJEUNE(II) 17000/ 2/0369
BDJ) BCOS(1) BMA(1) BSOO(I} CEDe(1) OICB(I}

TD:OOOOOOICDPIE$:00

06290/20
cN:AUIAO0162

OF } MATAO099 201/Q:57Z 17142Z JUL 85
CMC WASHINGTQN
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30 July 1985

Base Maintenance Officer

Publlc Works Officer

11330
HAIN

REQUEST FOR ENGINEERING SERVICES

1. It is requested that a study be conducted on the water distribution system
for the Paradtse Potnt Golf Course. Presently, ;table water is betng used to
water the tees and greens. The following shouid be accomplished:

a. Provide an updated distribution drawing (See Publlc Works’ Drawing
No. 415).

b. Provide recoemnendatlons for utlllzlng non-potable water for irrigation.

c. Provide reconmendations on how the various drinking fountains should be
supplied.

d. Provide recommendations on how to supply non-potable water to the exist-
tng ponds.

e. Provide recoemendattons on how to prevent ponds from becoming stagnant.

2. Since the olf Course’s inception, many modifications were accomplished by
contract and by the engineers at Courthouse Bay.

3. Point of contact for additional information is Mr. G. S. Johnson, Jr.,
extension 5161.

F. E. CONE
Acting





j 26 Aug 85

SCOPE OF WORK

Feasibility Study of Water/Wastewater Systems Monitoring, MCB CAMP LEJEUNE.
A/E Contract N62470-85-B-8010

I. Executive summary of recommendations

2. System types study pros, cons, and costs of the following:

a) Dedicated computer system
b) Use of existing EMCS
c) Use of existing UMACS
d) ? (Other possibilities)

3. Signal transmission: dedicated phone lines vs. radio

no
describes the points at each facility. (Note:
3 run-time total ization; 4 alarm point)

Point types Feasibility and cost of those listed below. Enclosure (1)
l monitor; 2 control,

a) Raw water booster pumps l, 2, 3
b) High l ft. pumps l, 2, 3
c) Generator status l, 3
d) Power failure l, 4
e) Intrusion detection (all tanks, plants, pumping stations, lift

stations, reservoirs, swimming pools) l, 4
f) Chlorine alarm l, 4
g) Distribution pressure (at various points throughout system)
h) Filter Flow 1, 3
i) Wells- I, 2, 3
j) Raw water flow l
k) Treated water flow l
l) Water distribution (various flows)
) Tank, reservoir levels l
n) High and/or low alarms (tanks, water/oil separators, reservoirs,

lift stations, wells)
I,.4

o) Softner controller l, 3
p) Swimming pool fitter pump- l, 2, 3
q) Swimming pool turbidity each filter l, 3
) Swimming pool temperature
s) Swimming pool chlorine l
t) Swimming pool R.H. l
u) Swimming pool stability l
v) Swimming pool flow- l
w) Digestor area for presence of methane, hydrogen sulfide gas, oxygen

content l, 4
x) Chlorinator room for presence of chlorine gas l, 4
y) Wastewater system -all pumps l
z) Digester temperature l

aa) Lift station all pumps l
bb) Lift station methane, hydrogen sulfide gas, and oxygen content

1,4





cc) Water/oil separator all pumps l

Work phases, brief interview:
a) Initial meeting
b) Field work
c) Report preparation and submittals (preliminary and final)

9213d





DEPARTMENT OF THE NAO
ATLANTIC DIVISION

NAVAL FACILITIES ENGINEERING COMMAND
NORFOLK, VIRGINIA 23511-62B7

ILrpHoNE: NO.

444-9670

N62470-85-B-8010
09A21 B3

McCall-Thomas Engineering Co., Inc.
P. O. Drawer 670
941 Broughton Street
Orangeburg, South Carolina 29115

Re:

Gentlemen:

A/E Contract N62470-85-B-8010, Study for Monitoring of Water and
Sewage Treatment Systems and Related Equipment, Marine Corps
Base, Camp Lejeune, North Carolina and Marine Corps Air Station
(Helicopter) New River, North Carolina

Your firm has been-tentatively selected to accomplish the referenced study.
Enclosure (1) defines the scope of work and is forwarded to assist you in the
preparation of a fee proposal. Enclosure (2), Guide for Architect-Engineer
Firms, outlines the procedures, instructions and responsibilities for firms
providing services under contract. All facets of project administration,
payment of fees, design, estimating and shop drawing review are discussed
within the text of the Guide for Architect-Engineer Firms; e.g., your
-responsibilities as designer of record and liability are discussed in
Section 2; development of a schedule of construction sequence with activity
personnel is also discussed in Section 2; cost estimating requirements
including format and preparation are discussed in Section 7; submittal
requirements are set forth in Section 3; progress payment submittal
requirements are outlined in Section l.lO. IT IS ESSENTIAL THAT YOU BECOME
ACQUAINTED WITH ALL PROCEDURES AND RESPONSIBILITIES PRIOR TO YOUR FEE
PREPARATION. Any questions you may have with regard to the Guide for
Architect-Engineer Firms should be addressed to the Project Manager.

A preproposal conference will be arranged by the Project Manager to discuss
the project’s scope. Following this conference, conference notes and wage and
overhead rates shall be suFmitted within seven days. It is anticipated that
your fee proposal will be submitted within 14 days after the proposal
conference. Enclosure (3) provides the format for your fee proposal.

Enclosure’S(4) provides submittal distribution requirements and addresses for
the refer/nced project. You shall make direct distribution of each submittal
as indicated by this enclosure. A brief checklist, enclosure (5) is forwarded
to assist you in fee preparation and project execution.

submittals.. These milestones should include 30 days for review of each
submittal.

Enclosure (6), certificate of current cost or pricing data, should be
submitted upon completion of fee negotiations.





N62470-85-B-8010
09A21 B3
0 5 SEP !

It is requested that you complete enclosure (7) and return it with your fee
proposal. Completion of this form will provide accurate information for
contract award and payment. No contract will be awarded without this
information.

For further information, please contact Mr. M. L. Bryant, P.E., Atlantic
Division, Naval Facilities Engineering Command, Norfolk, Virginia, telephone
444-9670, area code 804.

This letter is noi intended as a-commitment by the Government, and any expense
incurred in preparation of the fee proposal is your responsibility. A
contract award will await successful completion of fee negotiations.

All information contained in this letter is for "Official Use Only" and must
not be divulged to persons other than those having a definite "Need to Know"
without prior approval in writing from this Command.

Sincerely,

Encl:
(I) Scope of Work
(2), LANTNAVFACENGCOM 4-4330/89C (Revised I0/84)
(3) A/E Fee Proposal Submittal
(4) Project Submittal Distribution
(5) Brief Checklist
(6) Certificate of Current Cost or

Pricing Data (5 copies)
(7) Representations and Certifications Form

ind copy to: (w/o encls.)

.’.CAS (H)NEW RIVER

-2-





SCOPE OF WORK

26 Aug 8

Feasibility Study of Water/Wastewater Systems I.ionitoring, MCB CMP LEJEUNE.
A/E Contract N62470-85-B-8010

Executive summary of recommendations

System types study pros, cons, and costs of the following:

a) Dedicated computer system
b) Use of existing EMCS
c) Use of existing UMACS
d) ? (Other possibilities)

3. Signal transmission: dedicated phone lines vs. radio

4. Point types Feasibility and cost of those listed belo’w. Enclosure
describes the points at each facility. (Note: 1 monitor; 2 control,3 run-time totalization; 4 alarm point)

a) Raw water booster pumps I, 2, 3
b) High 1 ft. pumps- I, 2, 3
c) Generator status I, 3
d) Power failure I, 4
e) Intrusion. detection (all tanks, plants, pumping stations, lift

stations, reservoirs, swimming pools) I, 4
f) Chlorine alarm I, 4
g) Distribution pressure (at various points throughout system) 1
h) Filter Flow I, 3
i) Wells -I, 2, 3
j) Raw water flow 1
k) Treated water flow 1
I) Water distribution (various flows) 1
m) Tank, reservoir levels 1
n) High and/or low alarms (tanks, water/oil separators, reservoirs,

lift stations, wells)
1,4

o) Softner controller l, 3
p) Swimming pool filter pump- I, 2, 3
q) Swimming pool turbidity each filter I, 3
r) Swimming pool temperature 1
s) Swimming pool chlorine 1
t) S’imming pool P.H. 1
u) SwimMing pool stability
v) Swimming pool flow l
w) Digestor area for presence of methane, hydrogen sulfide gas, oxygen

content l, 4
) C;,u; iLu ruum rot presence oT cnlorlne gas I,
y) Wastewater system all pumps 1
z) Digester temperature - 1

aa) Lift station -all pumps 1
bb) Lift station methane, hydrogen sulfide gas, and oxygen content

1,4





CC ’a_r/oil separa+or all pumps

Work phases, brief interview:
a) initial meeting
b) Field ’work
c) Report preparation and submittals (preliminary and final)

9213d





,:u,,..-. ,ng

rps Air Station Water Trear_,...t Plant

1 R?.-w Water :-te Pumps dn and OTT and hours run u,us control

2. m,n {TZ pumps on a,,a OTT amd tet -i

3. Generator status
4. Power failure.
5. Intrusion alarm for all tanks, plet and reservoirs.

Chlc-ne -=
7. Oi-’". ..on pressure poin throuohout msrDu]on system.. rIter Tiew ann o hours run for fIters nd turbidity each iter.

9. All wells status on and off and ability to cut en and off and total houms run.

(each well ..
FLO’:!

!. Raw water in g. p. m.

2. Treated water in
(--,’-"’-; -tgr *’n g p] e’,’ to-,.,..-S and C-’_mp Ge.g ;-low to e-zc?, are--_,

,._ .. ;" r

i AS:-I08
2. AS-107 Treated water levels low and high level alarm and foot levels (intrusion).

ELEVATED TANKS

]. AS#310
2. AS4130 LoW and hi .,. !eve alarms ’nd --:oo’- levels (zn_rusor, a:r:,

Reservoir level, low and high level and ’foot level intrusion alarm

Pumping station intrusion alarm MOQ-2003

Chlorine, hardness, p.H., turbidity., fluoride, iron and stability monitored a =_ this

pump station

Distribution pressur,e





i. P:#wer failure (alarm)

2. Chlorine ala. m.

3. Plant intrusion (alarm).

nighift pus on amd o,T and control nd co; n-rs run

Distribution pressure .’-i oin-s throsmhou . distribution s;,t-m..

FLOW

I. De! ire =4r_ water flow in .p.m.

.--. ..’S

STC-616

"-i-iO70 Low nd . evel, al Tear." .- s,=.. .._rms and I re! intrusion





Honiorng R=Guirement_,

P’a..’,-_, B,da. 570

no!comb Boulevard ’,,azer "- o--= PIr ._,._."l

.= fai re larm.
#.il well status on or off and con.ro and total hours run (each
Xigh = pumps status on o off nd contro and total hours run
’er,, flow and

_
hur run.

Generator szatus.
Chlorine aarm.
Pant intrmsion

w.--su, o roughout distribution system.

i. Raw water, influen in g.p.m.
2. Treated ;’aer in g.p.m.
3 ustrIaU;On ’.-;at_. n o.o.m

LE"/LS

I. S-.67! Treated wa.er reservoir low and high level alarms and feot level
intrusion alarm.

ELEV#.TED TANKS

1. 5-830.... r.. < . rus ,_’-r:_. .-5-_2 L,, and gh,,. ],’.=,_: ala;,;,-- and foot ]eves,

3. SLCH-4004





ant

u.<r Ta,lure a,arm.

3. Hiah lift ou,mes status on or off d control nd total hours run.
-,’- off end control and f hours run4 Rw v;a<er booster

<. Filter f]o’.,’ and total hours run.
==-- tor status

7. Chlorine alarm.
8. Plant intrusion alarm.
a Distribution ressure 4 mn{n< gr.UhOUf._ disfrbuficn system.

i. Raw water inT,., g.p.m.
,-. Tr_::t:. water flew in g..g.m

l Raw water reservoir," B-20, low --." "’" .-rm and oot raaing Fntruson ala-,m. Treated water resem.voirs, S-735 low and high level alarm and foot reading (intrusion

3. Treated w’*r reservoir, S-736 low end high level alarm and foot readinG, (intrusion
ala).

i. S-5
2. S-2g. Low and high level alarm and foot levels (Intrusion alarm)
3. S-IO00
4. SFC-3!4

"._;,m,

-n 3. o u

5. Iron 5. Chlorn
6. Turbidity





2_

3

7

imh lift pum.s on and off ar,.d control and total hours run.
Filter uumeson and off and control and total hours run.
Ai:, well tatus. on and off and control na- tote] hours run. (each well)

ner,,on alarm all reservoirs, ..’_-_nks and plant
Chlorine alarm.
istribution oo<=ur, . ooints thrsu,uhou e r.’--"eion.,. .’,’s em.
-’ilter flow adn turbidity, each filter plus total hours run.
Softner harrLness oius total

r

r,,;v wa in g.p.m.

u,ivered w_cer in a.D.

I. S.,-,-8o Treated water levels low n,gn ’, and foot levels (,.
2. De.ention En. ,.low and high l, and foot levels and alarm.

]. <?,-, Low and himh level and ,--]arms and foot levels.. .trus;on a iar,m.

u. rdns s





.’,i Lorine Requi +

Co’J’’"ns ,ay War Tre_tment P]

Umh i-: oumms on and off end cmnf] run.
F#Iter ms on emd ofg and control and total hours run.
.:, stus on end off nm =o,,trol anm to hours run

r,is=,=nn.=..u=_ mressure. a. point =’rougno’ut distriSution system (A-5 one are)
FilLer flow and turbidity each filler plus toSal hours run.
Softner hardness p]us total hours run

Raw ’.vat_- in g.
li__.,_d water TIOW in
Deli,..’ere wter in c p.m.

SBB-:.’_’" -:redeem’ water lv=l, low and hioh. ievel al_r,.-- and foot levels> intrusion.
Detention tank !.o_w and himh.leve alarm and foot levels.

ELEVATED Tllt/l7’,i-l.li,





,, r.O ng Requiremen,_

Onsiow -3each Water Tre.tmen= Plant

nah li--’t ’-. ann fyU,,.FS On OFT a.: CO..q., ..] and uo] hours run.., we!s on anm off and conzroi and toZa hour run.
3. Power failure.

$1 .
5- Chlorine alarm.
8. Distribution pressure 4 points throughou distribution system.
7. Filter flow and turbidity each fiier and tot! hours_run.
8. Softner hardness and total hours run.

FL

!. Raw water, in g.p.m.
2. Treated ’,’ater in g.p.m.

elivered ’,;.’-,- n p

L.’,

I. SBA-i39 Water lev.’el in fee and high and low level a1rm and. intrusion..

ELEVATED TANK

i. SBA-108 ’,’,,a_. -level n feet and high and low alarm and intrusion.

". p.H. 3. dty each filter 3. Turbidit,#





"," torin quirement

Taraw-z Terrace ’,.#a.er Treatment Plant

i. ?o’..ver #=_i!,_,re alarm.
2. .II vlel:s or OT SatUS and ,_nrol ano & nours run (each we
u -- bmp ._tus and control and total hours run,,’.: S on or OTT S :

Chlore alarm.
r, P!ant intrusion alarm.
6 Oistribuio a poM, _su._ Zs znro’,’c.nouc distribution system.
7. Filter flo and .otal hours run each filter.

. Raw water infiuent in. Treated water-in g.p.m.
3. Distribution ;,’ater in g.p.m.

STT-39
intrusion alarm.

ELeVATeD T,,v

Trea ..4 water reservoir low and high 1,_w_l alarmolus foot leveis and





alarm for failure.
’"^ tot. hours,:: IS O.q cr OTT SZZUS a n run (ecn wel1
lift pumps on or off <="< .,,=a gontro] =he- tot[i hours run.

9isribuzion pressure 4 ooint throuqhouL distribution system.
ozner control and hardness eno total nou, s run.

"--VZLS

i. $7.’-i79_ Treated ’,vater -_,:servoir_Iow .and high level _larm and foot levels and
intrusion a arm.

I. S;.I-624 low and hieh level alarm and foot levels _n= intrusion alarm.

""’Cq c-: .<. 1-. ... _
,.::-:.; F. " v: "’? :# ’:"i





3.
4.
5.
6.
7.
.S.

i n rus i on
Po,.-er faiIure
Fi=.. pu:.-.;0 on and of.--, nd cantrc, ,,u- tota" hours run
Turbidity e-:ch filter and to -._: .._H,,rs run.
Temperature
Chlorine

S Eabi I ty
Flow





?kant., -aLDC- #22

A. Dmzeo at_- f_- of Xe:hana, *-;*c: Sulfide

;. Chiorinaor ;oom f.- are;ante of o= gas =rm)

C. Pump cn-o=’ sanus (4) pum_..=s sza:ons ___=] #2!, (4)

(2) secondary -=,’--

Intrusion (A!a._-m)

Poar iaiiua (Alarm)

F. Generator aura (A!ar-)

(6)

Lira Saa_ion, BLDG

Co

S-S5, E-29,# S-17 .... S-!776, 5-1555, S-I055, S-702, S-PT-41, S-34,

:S-47, S-47A, S-!A3, S-2633, S-2!O0, CI-!iO, S-865 K. Schl, S-46,

S+/-672, LCH-4005, SFC-II6, SFCL3[5, SFC-599, SFC-260, SFC-203, GP-22,

S--1455, No number Ord. Pk.

Poar failure (Alarm)

Generator failure (Alarm) BLDG # S-1761, S-!776, S-85, H-29, S-47A,

S-o, S-672, LCR-4005 SFC-3Z5 SFC-203S-2633 S-2100,

Pum on/of saus, two pups in each building-

HiBh level (Aia_)

Hechane, Hydrogen Sulfide ges an oxygen conenL.

F. Intrusion (Alarm)





S-Z305, no nu.-_,Len-n:--= S-Z73-c, r_.7, no

SG?-Z7

A. Peer failure (_a,_--m)

B. Pump on/off sr_atus, -o pumps each

C. ’oh :v





content.

Chlorine room f- ==

pumps, (2) fil.-_er pum?s.

D. intrusion (AIa)

Y. Genera:or failure (a=)..____

Lift C[a.-ion, BD # TT-32 T-_’.3, TT-34

Pouar failure (Alarm)

B- Generator failure (Alarm)

C. Pump on;.-ff status,: t.=o pumps in each building

D. High Level (A!ar_)

=. ’::eunane,-" u,,-,e=n,=.=__ Sulfide gas and Oxygen content. (AZa.rm)

F- Intrusion (_!a)





Chlorine r m for mresence ^f

n,’o:f statue (2) i,- mutts and (2) -_=urn o s

Ganerazo failure

Intrusio "

Lift S’ation, BLDC # .’.-i-S;--23, M-SE-2L:/

A. Power fa’_iure (.-’.farm)

C. Put? on/off saus, t,-.o pumps in each building.

D. High level ke_ )

E- :eihane, Hydros=an Sulfide gas and Oxygen connent. (Alarm)

F. Intrusion

Water/Oil S.=-:or cr # S:-1-187

A. Pouer failure (A!a-m)

B. Pump on/off saEus, t#o p,.’-.-ps each

C. High =ee= (Aia*-e)





C.-.o Geiger "+,+a_.-_awa.-_e: Sys--_em

P!ann, 3LDG TC-563

A. Digester rooms for pr_-an a .........= of TM - Hvdrc%an ,’=+ %as and Cxvam

Chl -+ for to prasenca of Chlc:ina gas.

Pumo on/off s’aus on (2) oond o,um (2) s (2) raurn oumos

tertiary, affluent umms. (+)_ lant d.i-^harz_++ umcs +,.+

Lif Snaion,BLDG # AS-40A0, AS-!O0!, AS-5i7, AS-426, AS-230, AS-629, AS-606, AS-850,

AS-902, AS-200I, AS-2508, AS-4!25, AS-4147, AS-206, SAS-3526

Power failure (A!a.-m)

B. Generator failure (Aia) BLDG # AS-!O0!, AS-230, AS-629, AF--606, AS-850,

AS-200!., AS-4i25, AS-206.

C. High level (Alarm)
,, on/off status two umos in each building.

E. "-’e=--=, Hydrogen Sulfide gas and O,,yo_n’, conten. (Alarm)

Waner/Oi! Seperanor

A. Power aiiure (Alarm)

B. Pump on/of status

C. High level (Ala-m)





Moninoring Requir=_men_

Lift Scation, BLDG R-52, S_R-60

A. Power failure (Alarm)

B. Generator failure (Aia_) B!DG RP,-52

C _High !__ (__.e,)

D. Pu,.-..,p on/of status, t.---o ?umps in each building

E .,.,=,-’-=.-,=. --’ c..:= 0xvgan con-_eat ( )
F. Intrusion





Cour:house Sa,.-Was:eraer System

Chlorine room =,.r resence of a-. (AIa--a).__rine g

B. Pum, on/off saus, 3 filter

C. Equalization pond pumRs (2) cmgressors, (2).
D. Power failure

E Generator :-{,,-= (A!a)

F. Inrusion (A!a_)

Lift Stations, BLDG #B3-!, SA-38

A. Po’er failure (A!ara)

B. Generator fei!ure (A!=_-_)

C. High level

D. Pump o./o status t-o pu.-_Fs eacz um.’_mng.

E- t=n=, UKydrogen S.!fide gas end Oxygen con[en.n. (Aia--a)
F. incr.us ion (Iat-m)

Wa_er/Oil se9erator BLDG -"-"c-6-A, $-6-B

A. Poer failure

B.. Pump on/off status





Lif[ Stations BLDG # SBA-II6, SBA-!97, SBA-!g8, SBA-!60

A. Power failure (A!az-a)

3. Generator failure

C. Pump on/off staus t’o pumps in each bui!din.
D High level (Alarm)

E Nahana, HvM.o,--- gas and Oxygen con_e.-.

F. intrusion (Alarm)





18Sep1985

Junior,

Attached received in reference to ESR 7E85.

Sue Jarman
Public Works





OPNAV 521b1145 (Rev. 3-78)

USE FOR URGENT
LETTERS, ONLY

[] []
0"" []

Naval Speedlette "

Commanding General
Marine Corps Base
Camp LeJeune, North Carolina, 28542

DO NOT CLEAR THROUGH
COMMUt,RCA TIONS OFFICE

IITRUCTION

l, Me’ale type phrueolok s permissible.

2. Both sddr’$ must be appprte (nr

rnvr bulk mailinK, tnnd. [nrludr

tentmn wn known. U and

. iv prmrity pinK. n. and

ahlr. sal window env. AV 16/145.

letL whrre buk mainK n ud.

wmw envra ma u. In bulk

rrsnd.

SubJ: Contract N62470-85-B-8011, Inflltratlon/Inflow Sudy of the

Camp Gelger Sewer System

Ref: (a) LANTNAVFACENGCOM Norfolk VA i01243Z Sep 85

Encl: (I) Scope of Work Modification Number i

i. Enclosure (i) is forwarded pursuant to reference (a).

2. IANTNAVFACENGCOM point of contact is Mr. Wallace Carter, Code

1142, AUTOVON 564-9558.

By direction

Commander
Atlantic Division
Naval Facilities Engineering Command
Norfolk, VA 23511

ADDRESS.EPtY,AS

SHOWN AT"H_EFT;-OF.-’.:RE
PLY HEREON AN RE,TURN





INFILTRATION/INFLOW STUDY
FOR THE

CA> GEIGER SEER SYSTEM
MODIFICATION NUMBER i

I. Introduction:

A. A/E to determine wastewater collection system capacity and project

scope/cost for any recommended sewer line repair/replacement to economically

reduce infiltration/inflow.

NOTE: Determination of capacity includes estimating the ability of each

section of the main sewer lines (interceptors) to convey flow (i.e., not just

the pump station or end-of-pipe capacity, but also upstream flow).

II. Methodology:

A. A/E to divide the wastewater collection system into seven sections

and determine the capacity of each section. One of those sections shall

include the Main Pump Station, Building AS-629 and another the MCAS WTP

holding lagoon with an associated pump station, which discharge from the MCAS

(H) area into the Camp Geiger Sewer System for Study.

B. A/E to determine the estimated load from each building group on each

section from population/industrial use information (e.g., hy

reviewing/discussing Activity and LANTNAVFACENGCOM files and using DM-5

criteria: 60 GPCPD for 8-hour population, 120 GPCPD for 24-hour population).

C. A/E to measure dry weather, wet weather, and nighttime flows at

wastewater pump stations (e.g., continuous flow monitoring).

D. A/E to select critical manholes and measure the dry weather, wet

weather, and nighttime flows (e.g., using continuous flow monitoring meters).

NOTE: A/E can use rainfall data from nearest available, existing rain gauge.

E. A/E to review the water/sewage flow records to assist in determining

the approximate extent of any infiltration/inflow.

III. Phase I Report:

A. A/E to provide schematics of each section showing the main load

points (e.g., groups of buildings, critical manholes and pump stations).

B. A/E to provide the above flow data.

C. A/E to estimate amounts and locations of the infiltration/inflow.

D. A/E to estimate wastewater collection system capacity listed by
section,

E. A/E to make recommendations for further study, listed by section and

provide preliminary project scope/cot.

Enclosure (I)





Phase II

A. Rep6rt to include the following:

i. After obtaining LANTNAVFACENGCOM comments/approval, the A/E will

perform the following further studies, as directed by the LANTNAVFACENGCOM at

the negotiated unit prices:*

a. Smoke testing.

b. Dye testing (going upstream) of roof drains, curb inlets,

storm drains, parking lots, "abandoned" sewer lines, etc.

c. TV inspection.

V. For negotiations, A/E to provide the following unit costs:

A. Smoke testing (per site plus mobilization)

B. Dye testing (per site plus mobilization)

C. TV inspections (per site plus mobilization)

NOTE: Cost estimates for rehabilitation work shall be provided in

sufficient detail to allow commencement of design by another A/E (e.g., Cost

Estimates should be thoroughly broken down on NAVDOCKS form 2417).

Vl. Design Option. LANTNAVFACENGCOM shall have the option of negotiating a

design contract as a change order to this study contract.

Vll.

Study

Milestones:

Draft Phase I Report**:

Final Phase I Report**:

120 days from Notice-to-Proceed with Phase I

60 days after return of the Draft Phase I Report
Draft Phase II Report**: 120 days from Notice-to-Proceed with Phase II

Study
Final Phase II Report**: 60 days after return of the Draft Phase II

Report

* Four dye tests and approximately 18,973 LF of smoke testing have een
included in the Phase I study.

** Six copies (MCB Camp Lejeune-(2), LANTNAVFACENGCOM Code 09A, 114, 405, 20).
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DEPARTMENT OF THE NAVY
.ATLANTIC DIVISION

N.AV.AL F.ACILITIES ENGINEERING COMM.AND
NORFOLK, VIRGINIA 2351 -S2S7

TELEPHONE NO.

(804) 444-7221
IN REPLY REFER TO:

6280
IIdlJJH

,99 JAN 1986
From: Commander, Atlantic Division, Naval Facilities Engineering CommandTo: Commanding General, Marine Corps Base, Camp LeJeune
SubJ: STUDY TO UPGRADE THE POTABLE WATER DISTRIBUTION SYSTEM AT

MCAS NEW RIVER AND CAMP GEIGER

Ref: (a) PHONCON between MARCORB Camp Lejeuue (Mr. G. S. Johnson, Jr.)/
LANTNAVFACENGCOM (Mr. J. J. Harwood) of 21 Jan 86

Eric1: (1) Copy of ESR U-4063 with New Estimated Completion Date (ECD)
(2) Water Pipe Rehabilitation Guide.

i. In accordance with reference (a), a study of the complete potable water
system as requested by enclosure (i) is scheduled to start with a site visit
in April. The study and upgrading of the water system will be done in
accordance with the Navy "Water Pipe Rehabilltatlon Guide," enclosure (2).

2. LANTNAVFACENGCOM study will perform paragraph 6 of enclosure (2) and makea report with the scope and costs for paragraph 7 to be done with an activityfunded A&E testing contract. The A&E report will contain recommendations and
costs for a subsequent construction contract to make the necessary system
improvements. Milestone for completlon of paragraph 6 is August 1986;
six months will be required for paragraph 7 A&E study following the fundingand contract award.

3. To perform LANTNAVFACENGCOM study, the followlng information for MCAS New
River and Camp Gelger will be needed and should be gathered prior to the Aprll
site visit:

a. Set of water maps showing buildlngs, pipe locations, pipe sizes,
valves, hydrants, pumps, reservoirs, elevated towers, etc.

b. Contour map of the station from which pipe elevations can be
determined.

c. Pipe material, dates of installatlon, records of leakage, breakage, or
other problems. Save any system pipes or fittings that were replaced because
of breakage, leakage, etc., so they may be inspected during the site visit.

d. Pump makes, model numbers, serial numbers, sizes, horsepower, RPM, and
characteristic curves if available.

e. Drawings of pump stations, ground level elevations, and records of
problems.





Subj: STUDY TO UPGRADE THE POTABLE WATER DISTRIBUTION SYSTEM AT
MCAS NEW RIVER AND CAMP GEIGER

f. Drawings of reservoirs and elevated towers with high and low water

elevations, ground level elevations, and capacities.

g. List of buildings ith sprinkler systems and types of occupancy
(office, warehouse, hangar, etc.).

h. List of planned (programmed and unprogrammed) projects with types of
occupancy, expected building populations, any extraordinary water usages, and
if fire protection is by sprinklers. Locate projects on a station map.

Population figures:

Number of persons on station 24 hours/day (military and dependents,
civilians living on base).

Number of persons living off station and working on station
8 hours/day.

J. Projected growth increases in population and water usages.

k. Water records of total station consumption and single facilities with
significant consumption (i.e., golf course, etc.)

i. Personnel assistance for preliminary water system tests will also be
needed.

4. Please review the enclosures and advise of any suggestions or
recommendations. Point of contact at this Command is Mr. J. J. Harwood, at
AUTOVON 564-7221.

By direction

Copy to: (w/o encls)
CINCLANTFLT





NGINEERNG SERVICE REQUEST (ESR)
NAVFAC 11000/7 (4-78)
Suld= NAVDOCK$ 2038

Commandin General. Marine CorDs Base Camp Le_ieune; NC ?2,5422TCommandr, Atlantic Division, Iaval Facilities Engineering ConTnand_brfnlk. VA 2_%11 (Afn" nqABl/M ant_)3. FERECE
4. ESR IDENTFICAhON NUMBER

9E84
5 ENCLOURE() (d=rd)

6. TYPE OF FUNDING
NAVCOMPT 140

" NAVCOMPT

( NAVCOMPT 372

OTHER (’r

7. TYPE OF SERVICES REQUESTED

Engineering Study to investigate Water Distribu-
tion System at Marine Corps Air Station (Helico
DESCRIPTION OF WORK

O&MN OTHER (|pmdrl

o .,. O&MMC
rl NAF

S. DESIRED COMPLETION DATE

January 1985
er)

I. GENERAL: Provide an engineering study to investigate the Water Distribu-tion System at Marine Corps Air Station (Helicopter) New River, JacksonvilleNC.

II. BACKGROUND:

I"
a. Presel;.’, the MOQ arsCsred an 8-inch dead end distributionine. This create.s, stagnant,at#./a,rcrO water pressure. MOQ 2003 is an

G. S JOHNSON, JR - JaN

,E’.S Present workload precludes startzng in-house stu=y before spring orsummer 1985 If earlier date is desired, it should be done by A&E Contract.
iCost of study will be between $50K and $100K. Upon receipt of notification
_of a choice for an A&E Contract and availability of funds, this office will
--=iprepare a scope of work and initiate contract proceedings.

1
DRAWINGS AND

;[ ,,,..,,,.,

Ff.C;

REPORT

DATE OF COMPLETION





WATER PIPE REHABITATION GUIDANCE

ATTACENTS

A Condensed Guide
B Hazen Williams "C" Factor Flow Test
C Laboratory Analysis Form
D Pipe Costs, Water Treatment Information and Economic Analysis

]lqTRODUCT ION:

1. Rehabilitation of water pipe lines is expensive, nd is becoming more of a

problem because of the age of the Naval Systems. Many were installed in the

40’s and 50’s, and have deteriorated to the point where they are no longer

adequate to meet current or future demands, and pipe rehabilitation may be

needed. This guidance is provided to assist in determining where and what

type of rehabilitation is appropriate.

2. Prior to beginning a pipe rehabilitation project, the scope of the

rehabilitation should be developed through a study of the system needs, and

tests made to determine existing conditions. Typically a complete study
should include:

a. If needed, updating the system maps showing piping sizes, elevations,

and valve locations.

b. Estimation of current and future water usage and fire flow rates in

each section of the system.

c. Hydraulic analysis to determine required pipe sizing and friction flow

fac tots.

d. Flow testing to determine actual friction flow factors.

e. Leakage survey.

f. Pressure testing.

g. Interior and exterior corrosion inspection.

h. Recommendations regarding cleaning, relining, repairs, or replacement.

3. Some of the above items may not be applicable or can be quickly assessed
for a particular system or problem. The information contained in this

guidance should help to determine if a separate study is needed or to select

which items to be included as part of the design effort. A study can be done

in-house by public works engineering, by the EFD, or by a separate contract.

4. This Cuidance also provides information for conducting the study.
Attachment A is a condensed reference guide Attachment B contains method

Enclosure )





for performing flow tests to compute the Hazen Williams "C" factor and

evaluate the interior condition of a pipe; Attachment C is a laboratory

analysis form showing the parameters to be determined from water samples to

c-pute the Langelier Index and indicate the silica content; and Attachment D

contains water treatment information, pipe cleaning/replacement costs, and

economic analysis. LANTNAVFACENGCOM Code 114 can provide assistance for

in-house studies or for obtaining a contract. Point of contact is Mr. J.

Harwood at this office, commercial (804) 444-, AUTO,ON 564-.

DIS CUSS ION

5. The most common problems which lead to water pipe rehabilitation are: (i)

insufficient pipe flow capacity; (2)excessive pipe breaks and leaks; (3) red

water problems; and (4) a combination of the above. Where corrosive

(aggressive) water exists, red water, loss of capacity, and excessive breaks

are common occurrences. The rusting of the pipe interiors which causes red

water, also results in flow inhibiting tubercles and a weakening of the pipe

wall. Scale forming water deposits a calcium carbonate layer on the pipe
walls and protects it from rusting. However, excessive deposits will reduce

the smoothness of the pipe wa11, and cause excessive friction resistance to

flow. More importantly, deposits will reduce the internal diameter of the

pipe, resulting in a greater impediment to the flow. Sometimes, both rusting

and scaling exist is the same system due to a change in the chemical makeup of

the water from location to location, or to a change in the water source or

treatment. Rehabilitation can include restoring the flow capacity of existing

pipes by cleaning ’igging", cleaning followed by cement-mortar lining, or

pipe replacement

PROCEDURE

6. Unless the system is known to be hydraulically adequate, the basis for

flow capacity decisions should be the results of a hydraulic analysis to

determine what sizes and what "C" factors are required for the pipes to

provide adequate flows. These analyses can range from knowledge of adequacy

or simple pipe flow calculations to full scale computer modeling They can be

performed by the activity engineering office, by LANNAVFACENGCOM via ESR, or

by an A&E contract. Comparing the required pipe sizes with the existing sizes

determines the replacement decision. Except for unusual circumstances (large

sizes or locations where replacement is very expensive), it is more economical

to replace the pipe with a larger pipe than to clean it and add a second pipe

to provide the additional capacity.

7. Testing prior to Rehabilitation (Select those which are compatible with

the exis ring sys te,m/probl em)

a. Flow Tests

Prior to cleaning a water-pipe, the pipe should be flow tested for a

Hazen Williams "C" factor as prescribed in Attachment B. The results will be

compared with the required "C" factor from the hydraulic analysis of paragraph
(6) to decide if present conditions are adequate or cleaning is desired.

"Replace any leaking valves that may affect the validity of the test. A





sufficient supply of replacement valves should be available to prevent undue

dlays. Take a sample of the water from the systen where the pipe is located

and measure the temperature, lave the water analyzed nd the Langelier index

computed. The lab analysis forms are shown in Attachment C.

b. Pressure and Leakage Tests

Prior to cleaning a water pipe selected from 7a for cleaning, make

pressure and leakage tests according to AWWA C600-44, Section 4.1 and 4.2, and

repair any incurred ruptures. The rupture and maxi,m pressure, prior to

rupture (corrected to the elevation of the rupture point) will be the basis

for deciding if the pipe is to be cleaned or replaced. If the pressure test

causes a break in a pipe length (not in the joint), and the break can be

attributed to a weakening of the pipe wall because of rusting, the pipe should

be replaced. If the break is a result of a joint failure (not pipe strength),

restoration should be considered. The rupture pressure should also be

considered. If the elevation corrected pressure is substantially above the

maxinmm pressure determined for that location from the hydraulic analysis,

replacement would not be indicated based upon pressure test results alone,

especially for an older pipe. In the absence of a surge or water hammer

analysis, a rupture pressure double the expected maximn should be

acceptable. The decision to replace or restore the pipe should then be based

upon economics. The economic analysis should include the cost of repairing

leaks identified by the leakage survey, and the cost savings associated with

reduced water leakage. Bear in mind that cleaning and cement-mortar lining

will reduce leaks, but cleaning (pigging) alone will not.

c. Pipe Examination (exterior)

Prior to cleaning a water pipe selected from 7b, electrical resistivity

tests as specified in U.S. Navy Corrosion Prevention and Control Manual

(NAVDOOS MO 306, Section 2) should be made along pipes selected for

cleaning. Excavate the pipes where the tests indicate corrosive soils, and

examine the exterior for deterioration. Rust, pits, soft spots will be

noted. Striking suspicious looking places with a hamer will often reveal

soft or deteriorated pipe. Note pieces flaking off when struck. If a pipe is

fairly new and is found to be badly deteriorated on the outside, replacement

with an exterior protected pipe is indicated. If the pipe is old, and the

exterior deterioration is minimal, it can be assumed that there are many more

years of useful life remaining for the pipe, and restoration should be

considered. Repeat exterior examination for other parts of the system which

have adequate "C" factors from (Ta), but are exposed to groundwater.

d. Pipe Examination (interior)

Prior to cleaning a water pipe selected from 7c, remove a section of

the pipe and examine the pipe interior for lining (cement), and type of

interior buildup. Examine the interior of the insitu pipe, as well as the

removed spool. Determine the type of incrustation (Rust tuberculation,

scale), its thickness, hardness, color, and adherance to pipe walls.





The method of pipe cleaning will depend upon the type of material to be

removed. If the water analysis indicates a low (less than 5 ppm) silica

content and the pipe interior inspection reveals that the material inside the

pipe is a soft and loosely bonded calcium scale (positive Langelier index),
polly pigs can be used. If the water analysis indicates high silica content

(above 5 ppm), and the corrosion or scale material is hard and/or firmly
bonded to the pipe walls, then cleaning should be done by either mechanical

pigs or rodding.

Unlined pipes with rust tuberculation (negative Langelier index) are to be

mechanically cleaned and cement lined as specified in AW-A Standard C602-76.

An alternative to cement lining (which is expensive) is cleaning followed by
water treatment. The treatment is to raise the Langelier Index to a slightly
positive value, followed by the addition of sodium hexametaphosphate for

corrosion control. The equipment needed for treatment is listed in

Attachment D.

8. Each system decision is site specific and should be considered in light of

its own test data. Under normal circumstances, it will be found that

rehabilitation cost increases can be expected as follows: Lowest in cost is

pigging, then cleaning and lining, and the most expensive is pipe
replacement. Also, replacement will be indicated in more cases for the

smaller size pipes (less than I0") than the larger pipes. Water treatment
items to consider, cleanlng/lining costs for pipes, and an economic analysis
guide are listed in Attachment D.

9. Excessive breaks can be the result of pipe deterioration caused by

corrosion or cavitation, excessive pressures caused by system surges, or water

hammer. Surging can be seen on a pressure gage connected to the system.
Corrosion can be noted by the color of water (red water) from a fire hydrant
at the start of a flow test. Cavitation generally occurs at pumps, pipe
diameter changes, valves, fittings, etc., and can be identified by sound.

Cavitation sounds like gravel or popping at or near the fittings or pump

Water hammer can be noted by banging or thumping noises in the system,

especially when a pump stops or a valve or hydrant is suddenly closed. Rust

(red water) problems were addressed in paragraph (5). When warranted, water

hammer and/or cavitation analyses should be made to determine thelr magnitude
and suitable corrective actions. These analyses are specialized and should be

performed via ESR or contract.

I0. Operation Plan: Before any testing work begins, a complete operation plan

showing the valves and hydrants to be used and all access points for testing

should be made and reviewed by all the parties involved in the tests. The

plan should be submitted enough in advance so that an adequate supply of

equipment (especially valves) can be stocked, water users can be advised of

interruptions in service, and arrangements can be made for traffic, or other

problems that may occur.

4





COENSED GUIDE

This condensed guide is a quick reference to be used as a supplement for the

"Pipe Rehabilitation Guide". The arrows indicate a probable sequence of

steps, and use of condensed guide should be tailored to site specific
conditions.

I. ROBLZM S

II.

Loss of Pressure
Red Wate r
Excessive Breaks and/or Wear
Excess ire Leakage
Poor Maps and/or Records

II
II
III

II or III
IV

Determine Fire and III. Waterhammer

Domestic Water and and/or
Pressure Needs Cavitation
(Present & Future) Analysis

Leakage Survey

IV. Upgrade
aps and/or
Records

(6.)
Hydraulic A.alysis to

Determine System
Canponent Needs
(Size & Condition)

If existing pipes are inadequately
sized-replace unless unusual
circumstances exist.

(7a
&b)

Internal Condition
"C" Factor Flow Tests,
Sample for Water
Chemical Makeup,

Pressure Test.

Inadequate pipe strength from pressure
tests-replace pipes.

Water sample for Langelier Index,

Silica, and Calcium Content.

Vll.
(7c)

External I n.s pe c t_ion
Resistivity Tests,
Excavate & Inspect Pipe
Ex terior.

Poor exterior-replace pipes.

Attachment A





VIII. Internal Inspection
(Td) Langelier Index, and

Chemical Test Results.
Inspect insitu pipe
interior.

Pipe is Cemet Lined
and/or Calcium Buildup
(+) Lanel i,er Index,

Low Silica lligh Silica
So’ft, poor Bard, firm
pipewall pipewall
bonding b ondlug
(Pig Lines ) (Clean*)

Special Circumstances
-Sandblast Exoxy oat

--Insitu Plastic Lining

Pipe is unlin..ed., rust tuberculation,

red wa ter . (-) Inge ier Index

Clean* and Cement Line
or

Low Silica igh Sil ica
of, poor Bard, fire

pipewall pipewall
bond ing bond ing
Pig & Treat** Clean* & Treat**
Water Wa ter

*Mechanically Clean.

**Treat to raise Langelier index and add sodium hexametaphosphates.

()paragraphs in ’Water Pipe Rehabilitation Guidance"





ATTACHMENT C
HAZEN WILLIAMS "C" FACTOR

BY FLOW TEST

This flow test is to evaluate the internal condition of a pipe in regard to
its resistance (friction) to water flow for a given pipe size (i.e., increased
roughness or decreased diameter because of internal pipe buildup).

Energy in the form of pressure is needed to overcome the friction resistance.
As the flow increases, the friction increases and there is a pressure (energy)
loss to overcome the friction and maintain the flow.

This flow test measures the pressure (energy) loss between two pressure gages
on a pipe llne for a given hydrant flow. The flow is related to the pressure
loss and the friction factor "C" by the Hazen Williams formula (Figure la).

Figure la

Hazen Williams Formula: V 1.318 C R0.63 S0-54

Where V is the water velocity in feet/second, C is the Hazen Williams factor,
R is the hydraulic radius equal to one fourth of the pipe diameter in feet
(D/4) for a pipe florlng full, and S is the hydraulic gradient in feet/foot.

The llne is valved so that all the measured water that is discharged through
the flow hydrant passes both gages.

The "C" values are computed on Form i using a modification of the
Hazen Williams formula (Figure ib), where again C is the Pmzen Williams
factor, &p is the pressure loss in (pslg), d is the internal pipe diameter in
inches, "L" is the pipe length between gages in feet, and Q is the flow
hydrant discharge in gpm. The graphs solve the equation for the flow with
C=I00 from L/Ap and d values. The pipe C factor is then calculated by
dividing graph flow into the actual flow. An example is shown following
Form I.

Figure Ib (modified Hazen Williams)
Qc=100" L.52 x L’5 x 100

P d4.87
NOTES:
(i) STATIC PRESSURES (STAT) are pressures taken prior to opening a hydrant and

flowing water (llttle or no flow of water). If the pressure gage
fluctuates, it is the average of the fluctuations.
RESIDUAL PRESSURES (RESlD) are pressures taken after a hydrant is opened
(large flow of water).

(2) Three calibrated (0 to I00) pslg pressure gages with fittings to connect
them to hydrant nozzles or hose bibs are required.





3. The test is most accurate when performed during the hours of low water use
(ight time). In most cases, the error caused by water usage during the day
is not great. The "C" value calculated during the day can be used because
water usage flow is generally much less than the fire hydrant test flow.
(Exception if a gage is mounted on a building hose bib, water usage to the
building through the relatively small building connection can seriously affect
the results.)

4. Pipeline length "L" can be scaled from water system maps in feet.

5. This method has been used many times and the form is easy to fill out and
use in the field.

6. All inoperative and leaky valves should be replaced prior to flow testing.

7. Be sure to open all llne valves and close hydrants when the tests are
completed.

8. The test may be made while the llne is set up for cleaning. Figure 2 is a
typical "pigging" set up. If a valve (VD) is attached to the downstream end
of the pipe, it can be closed between pig runs, and the upstream valve (VU)
opened to pressurize the llne. The test can then be made in the normal manner
from a hydrant between the upstream gage mounted on the launcher, and the
downstream gage near the retrieval "T".

9. The parallel pipe method of testing the Internal condition of a water pipe
to measure its Hazen Williams "C" factor may be used in lleu of three gages
(Figure 3). It should be used for larger diameter pipes (10-1nch and above).
The method requires laying hose between hydrants, but is more precise and a
smaller head loss can be accurately measured (see Method 2 for details). A
differential pressure gage is used to measure the pressure drop. This is an
advantage for larger pipes because it avoids the immense discharge of water
that is required to produce the head loss needed if the three gage method is
used on larger pipes.

Note:
The differential gage should be a Dwyer Model 205B or equivalent.
under 200.

Cost is





METHOD I THREE GAGE
PROCEDURE USE FORM 1

A. Fill in heading information (1) through (7).
B. Complete sketch.
C. Enter the upstream (furthest from the flow hydrant) and downstream

(closest to the flow hydrant) static pressures on line (9). Enter the
larger of the two on llne (8). Subtract lines (9) from (8) on llne (i0).
One column should be "0", and the other column should contain a pressure
difference that compensates for ground surface elevation differences
between the two gages.

D. Open the flow hydrant and when the gages steady, read all three gages.
The residual pressures, are entered on line (ii). The upgage, downgage
and flow hydrant pressures lu their respective places. Add llnes (10) and
(11) for upgage and downgage totals (llne 12)), then subtract the downgage
total from the upgage total for Ap Line (13). Multlplyp by 1,000 aud
divide by line length L Line (14).

E. Enter Figure 4 with flow hydrant residual pressure (llne (11-flow)).
Cross to appropriate hydrant nozzle curve then down to hydrant flow
(GPM). Enter hydrant flow in numerator, line (15). Enter Figure 5 with
1,000 x 4p/L from line (14). Draw straight llne from 1,000 ap/L through
pipe diameter to C=100 flow (GPM). Enter this flow in denominator of
llne (15). Solve line (15) for "C" factor.





(I) TEST#

(5) UP GAGE LOCATION (HYD#)
(6) DOWN GAGE BOCATIO’(HYD#)
(7) ILOI4 GAGE LOCATION (HYD#)

LOCATION (3) DATE .(4) TIHE
.--Joo FLOW IN GALLONS PER HINUTE"

o o o ’ o’ o o o o o ooo0 o o o o o oo
0 0 o o o O0

0 ’0 o 0 0 ,0 0 oo

DIAMETER OF PIPE ,"
’: (|NSlDIa)

ADDRESS





TEST#

(5) UP CAGE LOCATION (HYD#) "’
(6) DOWN CAgE 0CATIO.(HYD#) D -/7’
(7) FLOW GAGE LQpATON (HYD#), D-/





L





METHOD 2
FORM 1

HAZEN WILLIAMS "C"
FACTOR BY HYDRANT FLOW TEST FORM

PARALLEL PIPE METHOD

PROCEDURE USE FORM

Do

Fill in heading Info (i) through (6).
Complete sketch.
Connect garden hose from hydrants to differential pressure gage (upstream
hydrant to high pressure). Open upstream and downstream hydrants and
bleed air from hose.
Note any initial pressure before flowing hydrant. Enter on line (12 DN).
Open the flow hydrant, read differential pressure again and enter on
llne (12 up). If differential pressure is greater than 5 pslg, reduce
flow hydrant discharge. If differential pressure is less than 0.5 pslg,
increase flow by using two hydrant nozzles, the 4-i/2 inch pumper
connection, or flow two hydrants and use two flow hydrant gages. Correct
by substractlng initial pressure (12 DN) from final pressure (12 up) and
enter as 4p ou llne (13). Multiply & p by 1,00 and divide by length (L)
Line (14). Continue the same as Method 1 i.e.,look up hydrant flow
(Figure 4), flow for C=I00 (Figure 5), and calculate C from Line 15.





PRESSURE CONNECTIONS





TEST# 7 (2) LOCATION (3) DATE0/____(4) TDm /I/Z
FLOW IN GALLONS PER MINUTE’

DIAMETER: (INSlDI)
(5) UP GAGE LOCATION (HYD#) -/.A
(6) DOWN GAGE 0CATIO.(HYD) -/
(7) FLOW GAGE LOCATION (HYD#) -/

,,l,,l,,l





PHYSICAL AHD CHCAL ANALYSIS OF NATER
FROM: ($/,i uitl.

SAMPLE FRO (.uceton o! se,,pJn

COLECTED BY DATE

.REASOI FOq rXAJdlNATIO

SOURCE (DoeJInale romd, owlets, raw, treoted)

EXAUlNATION REQUESTED BY

ITEM
z. CAR|O DIOXIO[ (C03)
3. DISSOLVED OXYGEN (02
4. REN SULFIDE 2S)
S. CMLI DE.Am (CZ=)

FIELD ANALYSIS BY

DATE OF ANALYSIS

FIELD ANALYSIS II I. ROUTINE LABORATORY ANALYSIS
TEMPERATURE

OF

PPM

*C L-.""

II. SPECIAL LABORATORY ANALYSES

"CecA "X) ndtvdua] tee to be Jnc/udecf in the

R[OU[STED

I. COLO

NOT REQUtSTED

Z. TU| ID ITY

. .m,T’Y "CCX)3 )

p o

TOTAL ARDNESS (’C.CO3)

TOTAL DlSSOLVrD SOLIDS

PPM

|1o SOOl CAr’*) AND POTASSIUM

IZ. ml)Rox ID[

LA|ORATOY ANALYSIS IY DAT[ or ANALYSIS





Approximate Costs for Cleaning (1983)

(From Potable Water Main Rehabilitation NEESA 1-036 Sep1983)

Cleaning Methods:

I. Cable Pulled Scrapers
+2. Polyurethane Pigs
3. Hydrcechanical Scrapers

1.00 $ 2.00 per lineal ft.

.90 $ 2.00 per lineal ft.

4.00 $ 6.00 per lineal ft.

+Costs of $ .90 or less are possible if the work is not done by a

contractor.

Approximate Costs for Relining
(1983)

(1983)
Cement-Mortar Lining (1983)

Pipe *Relining Cost *Insituform

Diameter ($/LF) Relin.in Cost ($/LF)

2" N/A NIA
3" N/A N/A

4" N/A N/A

6" $18.00 $ 9.50 $ 13.50

8" $20.00 $21.00 $ 30.00

I0" $23.00 $26.00 $ 37.00

12" $26.57 $38.00 $ 53.00

14" $30.00 $51.00 $ 72.00

16" $35.00 $67.00 $ 94.00

18" $35.00 $84.00 $120.00

*Costs include cleaning with cable pulled scrapper

*Costs do not include repaying, line bypassing, or curb reconstruction

Pipe replacement costs per linear foot (1983 Means) includes material,

installation, O&P. Does not include excavation, backfill, bypassing, thrust

blocks, etc.

Size

Ductile Iron
Class (250) Tyron Joint

4" 9 20

6" 10.40
8" 15.15
I0" 19.25
12" 24.00

14" 31.00
16" 35.00
18" 44.00
20" 48. O0

24" 56. O0

PVC
Class 150 (S.D.R. 18)

5.80
7.00
11.05
13.45
19 ..80

Note: Use above if better costs are not available.
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WATER TREAENT INFORMATION

When the costs of replacement or cleaning and cement lining are compared with

cleaning and water treatment, the following costs should be added to the
latter.

I. Present value of treatment equipment (20 year llfe)

a. To raise langelier index (pH & alkalinity)

Small Systems: (< 2 MGD) Soda ash feeders & solution tank.

Large Systems: ( 2 MGD) Lime feeders, slaking tanks,
sedimentation tanks, filters, CO2 addition.

b. For corrosion control (small & large)

Chemical feeders Sodium Hexametaphosphate.

2. Present Value (20 years) of annual

a. Operation & maintenance costs,

b. Energy costs,

c. Chemlcal costs.

3. Present value (20 years) estimation of annual water cost savings in
leakage reduction that would result from cement lining or pipe replacement.





II.

ECONOMIC ANALYS IS

Cost of New Pipe

Cost of Cleaning and Cement Lining

III. Cost of Pigging or Cleaning without Lining

If water is aggressive (negative Langelier Index),
add to III.

a. Cost of treatment equipment (I)

b. Annual costs

O&M

Power

Chemi cal s

Leakage (2)

Total X 8.933 (3)

Tot al

Select most cost effective I, II, or III.

Note: Power escalation rate is ommitted above but should be considered on a

case by case basis (unusually high power costs/large repair projects
( 710 MD) ).

(i) From equipment venders.

(2) Cost of estimated leakage reduction expected from new pipes or cement

lining.

(3) Discount rate for 20 years at I0 percent.

I

II

III




